Regulation of somatostatin gene expression by brain derived neurotrophic factor in fetal rat cerebrocortical cells.
Brain derived neurotrophic factor (BDNF) increases the levels of somatostatin (SS) and its mRNA. To test the hypothesis that the regulation of SS synthesis by BDNF occurs at the transcriptional level and requires specific promoter sequences, cerebrocortical and PC12trkB neurons were transiently transfected with different constructs of the SS promoter fused to the luciferase and CAT reporter genes. We demonstrated that BDNF triggered the transcription of the SS gene through the CRE sequence located in the SS promoter. BDNF and SS are genes regulated by K(+)-induced neuronal activity. Using BDNF blocking antibodies, we investigated whether K(+)-induced BDNF was required for K(+)-dependent SS mRNA induction. We found that K(+)-induced SS mRNA was partially prevented when BDNF was blocked. This finding indicated that BDNF mediated the induction of SS mRNA by K(+) depolarization. To identify the mechanisms by which BDNF activates SS gene transcription we first elucidated the signaling pathways activated by BDNF in cerebrocortical cells. We confirmed that BDNF activates the MAPK/ERKs and PI3K/Akt pathways. Both signaling pathways are, in turn, implicated in the activation of CREB by BDNF. In addition we observed that the PKA inhibitors, H89 and Rp-cAMPS decreased BDNF-induced CREB activation. These findings suggested that BDNF-induced CREB activation was also mediated by the cAMP/PKA pathway. We next elucidated the mechanism by which BDNF induces SS mRNA. We observed that H89, PD0998059, KN62 and LY294002 diminished BDNF-induced SS mRNA suggesting that BDNF-induced SS mRNA is mediated by the activation of cAMP/PKA, MAPK/ERKs, CaMK and PI3K pathways.